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PREFACE 

The object of preparing this synopsis has been to pro- 
vide a handy reference book or guide to the subject 
matter of the various reports and appendices presented 
by the Royal Commission on Sewage Disposal. 

These documents terminated with the issue of the 
tenth report : their total number (published under 
separate covers) amoimts to some thirty volumes, and 
it is no easy matter for the reader interested in a special 
subject to find the particular volume he requires, and 
even when the volume has been foimd, to isolate the 
special section required. 

In this synopsis the Commission's reports have been 
dealt with seriatim ; the plan followed being to extract 
from each report, appendix, etc., all the headings and 
sub-headings, thus giving in condensed form the subject 
matter contained in them. 

Opposite to each heading or sub-heading will be f oimd 
the page, or pages of the Report in which they occur, 
whilst the number of the Report is given at the top of 
each page. 

It is hoped that this reference book may prove of 
service to Coimsel, Engineers, Medical Ofl&cers of Health, 
Town Clerks and others who may have occasion to refer 
to the Reports of the Commission. 

G. BERTRAM KERSHAW. 



9, Victoria Street, 

Westminster, 

London, S.W. 
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INTRODUCTION 

The Royal Commission on Sewage Disposal was ap- 
pointed on May 7, 1898. 

Up to this time, the EngUsh Local Government Board 
had required, save in exceptional cases, that " any scheme 
of sewage disposal, for which money is to be borrowed 
with their sanction, should provide for the appUcation 
of the sewage or effluent to an adequate area of suitable 
land before its discharge into a stream." It was, how- 
ever, contended that in many cases the sewage could be 
satisfactorily purified by artificial processes and that 
these methods should be sanctioned where the land 
obtainable was either tmsuitable or prohibitive in cost. 
The Chairman and original members of the Commission 
in May, 1898, were as follows : — 

Lord Iddesleigh, Chairman. 

Sir Richard Thome Thome, K.C.B., F.R.S. 

Professor Michael Foster, F.R.S. 

Professor William Ramsay, F.R.S. 

Major-Gen. Constantine Phipps Carey. 

Dr. James Bum Russell. 

Col. Thomas Walter Harding. 

Mr. Thomas William KiUick. 

Mr. Charles Philip Cotton. 
The Secretary was Mr. F. J. Willis. 
The terms of reference of the Commission were : — 
" I. (i) What method or methods of treating and 
disposing of sewage (including any Uquids from any 
factory, or manufacturing process) may properly be 
adopted, consistently with due regard for the require- 
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viii INTRODUCTION 

ments of the existing law, for the protection of the public 
health, and for the economical and efl&cient discharge 
of the duties of Local Authorities ; and 

" (2) If more than one method may be so adopted, 
by 'what rules, in relation to the nature or volume of 
sewage, or the population to be served, or other varying 
circumstances or requirements, should the particular 
method of treatment and disposal to be adopted be 
determined ; and 

" II. To make any recommendations which may be 
deemed desirable with reference to the treatment and 
disposal of sewage." 
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FIRST (INTERIM) REPORT (13 pp.) 

Dated July 12th, 1901. 

Vol. I. [Cd. 685]. Price 2d. 

Contents. 



PACE IN REPORT 



Preliminary 7-8 

Practice of Local Government Board . . 8 
Reason for reconsidering Position ... 8 
Scope of Work of this Commission . . 8-9 
Are some sorts of Land unsuitable for the Puri- 
fication of Sewage 9 

Conclusion i 9 

Is it practicable uniformly to produce by Arti- 
ficial Processes alone an effluent which shall 
not putrefy and so create a nuisance in the 
stream into which it is discharged . . 9-10 
Conclusion 2 ..... . 10 

Bacteriological Qualities of Effluents. Sewage 

Effluents in Relation to Disease . 10 

What means should be adopted for securing the 

better protection of our Rivers . . . 11-12 
Conclusion 3 12-13 

Vol. II. [Cd. 686] Price 4s. 6d., dated 1902 (573 pp.) 

Evidence. 

This volume contains the evidence taken before the 
Conmiission to the 22nd May, 1901 (35th day). 
The following witnesses were examined : — 

NAME AND DESCXIPTION. NATURE OP BVIOBNCB. PAGE IN REPORT 

Adrian, Alfred Douglas, Existing law relat- 
C.B., Assist. Sec. L.G.B. ing to Sewage 

Disposal • . 1-14 

uigiTizea oy VjOOQ IC 



2 •• •. ' -- ■; 


r^^IRSX REPORT, VOL. II 






NAMS ARD 


DBSCRIPTION. 




IN XBPORT 


Murray, A., 


Chief Clerk, 


Scotch law regard- 






Scottish L.G.B. 


ing Sewage Dis- 










posal . . . 


14- 


-18 


Deane.L. E. 


H., Engineer- 


Legal .... 




19 



ing Inspector, Irish L.G.B 

Tatton, R. A., Chief Inspec- 
tor, Mersey and Irwell 
Joint Committee 

Scudder, Frank, Chemist to 
Mersey and Irwell Joint 
Committee .... 

Wilson, William Henry, 
Deputy Clerk and Soli- 
citor to Mersey and Irwell 
and Ribble Joint Committee 

Naylor, William, Chief In- General, 
spector, Ribble Joint 
Conmiittee 

Edwards, Trevor, Clerk and 
Solicitor to West Riding 
of Yorkshire Rivers Board 

Wilson, Dr. H. M., Chief 
Inspector West Riding of 
Yorkshire Rivers Board . 

Thomson, Dr. Theodore, 
Medical Inspector, L.G.B. 

Crimp, W. Santo, Consult- 
ing Engineer 

Curphey, W. S., Inspector 
under Alkali Act 

Cameron, Donald, City En- 
gineer of Exeter 

Dibdin, W. J., Chemist 

Ducat, Col, Engineer . . 

Adeney, W. E., Chemist . 

Ward, H. M., Prof, of Bot- 
any, Cambridge Univ. . 



General 



Trade Wastes, 
Standards, Gen- 
eral .... 

Legal .... 



Trade 



Trade 
Stan- 



Wastes 



Legal 



General, 
Wastes, 
dards 

General 

General 

Standards 

General 



General . . . 
General . . . 
General . . , 
Mainly Physiplogi- 
cal . . . . 



19-29 



29-49 
49-54 



54-61 
61-62 



62-78 
78-86 

86-97 

98-101 

101-114 

114-138 
138-148 
148-159 

159-16S 
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NAMB AND DESCRIPTION. NATURE OP BVIDBNCB. PAGE IN REPORT 

Woodhead, G. S., Director General . . . 168-177 
of Research Laboratories 
of Roy. College of Phy- 
sicians and Surgeons 
Frankland, Sir Ed., K.C.B., Mainly Chemical . 177-182 

Chemist 
Scott MoncriefE, W. D., En- .General . . . 182-194 

gineer 
Garfield, J., Engineer . . General . . . 194-200 
Roscoe, Sir H., F.R.S., General . . . 200-223 

Chemist 
Dibdin, W. J., Chemist . . Chemical and Gen- 
eral .... 223-238 
Tatton, R. A., Engineer . General . . . 238-239 
Barwise, Dr. S., County General . . . 239-244 

M.O.H., Derbyshire 
Rideal, Dr. S., Chemist . Mainly Chemical . 244-269 
Latham, B., Engineer . . General . . . 269-278 
Whittaker, C. J., Engineer General . . . 279-286 
Cosham, T., Representative " Cosham " Patent 
of The Natural Purifica- Tank . . . 286-287 
tion Company 
Hope, A. P., Chemist . . " Bacillite " process 287 
Jagger, H. B., Representa- "Carbonised Re- 
tive of Carbonised Refuse fuse System " . 288-290 
System of Sewage Purifi- 
cation 
Stoddart, F. W., Chemist Stoddart Patent 

Filter . . . 290-295 
Brown, W., Representative " Reeves " System 296-298 
of Reeves Chemical Sani- 
tation Company 
Sillar, W. C, and Archibald, " A.B.C. " process 298-304 
Douglas, Representatives 
of the A.B.C. Company 
Wollheun, H., Inventor of " Amines " pro- 

" Amines " process . . cess .... 304-308 
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NAME AKD DESCRIPTION. 

Harrison, W. H., Chemist 



Edson, William, City Sur- 
veyor, Ripon .... 

Bagshaw, Frank, Borough 
Surveyor, Harrogate 

Fowler, G. J., Chemist . 

Whittaker, C. J., Engineer 
Newton, W. J., Engineer . 

Barnes, Joseph, Sewage 
Works Manager . 

Houston, Dr. A. C, Bacte- 
riologist, and McGowan, 
Dr. G., Chemist . . . 

Scudder, F., Chemist . 

Wilson, Dr. H. M., Chief 
Inspector, West Riding of 
Yorkshire Rivers Board 

Chatterton, G., Engineer . 

Tatton, R. A., Engineer . 

Balfour, D., Engineer . 

Prescott, W. H., Borough 
Engineer, Reigate 

Candy, Frank, Representa- 
tive of International Puri- 
fication Syndicate 

Harding, Col. T. W., Chair- 
man of Leeds Sewage 
Committee 

Strachan, G. R., Engineer . 

Hibbert, H. F., Chairman of 
Chorley Sewage Com- 
mittee 



NATURE OF EVIDENCE. PAGE IN REPORT 



Leeds 


Sewage 


Works, and Gen- 


eral . 


• • • 309-310 


Ripon 


Sewage 


Works 


. . . 311-312 


Harrogate Sewage 


Works 


• . • 313-314 


Manchester Sew- 


age Works . . 314-321 


Accrington Sewage 


Works 


. . . 322-324 


Accrington Sewage 


Works 


. . . 324-325 


Accrington Sewage 


Works 


. . • 325 


Comparison of 


Bacterial and 


Chemical Tests 326-328 


Standards 


. . . 328-337 


General 


• . . 337-350 


General 


. . . 351-356 


General 


. . . 35^-365 


General 


. . . 366-369 


Reigate 


Sewage 


Works 


• . . 369-374 


Reigate 


Sewage 


Works 


. . . 374-379 



Leeds Sewage 

Works . . . 380-409 

General . . . 409-418 
Chorley Sewage 
Works and Gen- 
eral .... 419-428 
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NAMB AND DESCRIPTION. NATURE OF EVIDENCE. PAGE IN REPORT 

Mawbey, E. G., Borough Leicester Sewage 

Engineer, Leicester . . Works . . . 428-451 

Fowler, G. J., Chemist . . Manchester Sewage 

Works . . . 452-468 

Letts, Prof. E. A., Chemist Sewage and Tidal 

Waters . . . 469-485 

Herdman, Prof., University Sewage and Tidal 

College, Liverpool . . Waters . . . 485-488 

Pelham, Hon. T. H. W., Sewage and Tidal 

Assist. Sec. B.O.T. . . Waters . . . 488-496 

Thresh, Dr. J. C, M.O.H. Sewage and Tidal 

Essex C.C. . Waters . . . 497-506 

Hill, Dr. T. E., M.O.H. Dur- Sewage and Tidal 

ham C.C Waters . . . 506-510 

Poore, Dr. G. V., Professor Domestic Sewage 510-516 

of Medicine, University 

College, London 

Klein, Dr. E. E., Bacterio- Bacteriology of 

logist Sewage . . . 516-524 

Williams, Dr. W., M.O.H. General . . . 524-529 

Glamorgan C.C. 

Frankland,Dr.P.F.,F.R.S., General . . . 529-538 

Prof, of Chemistry, Uni- 
versity of Birmingham 

Voelcker, J. A., Agricultural General . . . 538-544 

Chemist 

Index .... 545-573 

Vol. in. [Cd. 686—1]. Price 14s. 9d. Dated 1902. 

(534 pp.). 

Appendices. 

Contents. 

APPENDIX 
NO. HANDED IN B7. DESCRIPTION OF APPENDIX. PAGE IN REPORT 

I. Tatton, R. A. . Report to Mersey and Ir- 
well Joint Committee on 
Treatment of Manufac- 
turers' Waste Waters . 3-6 
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APPXNDIX 
HO. HAMDBD IN BT. 

2. Naylor, W. 

3. Tatton, R.A. . 



DBSCKXPTION OP APPENDIX. 



PACE IN REPORT 



4. Wilson, Dr. 
H. M. 



5. Naylor, W. 



6. Scudder, F. 



7. Thresh, Dr. 

J.c. 



8. Barwise, Dr. S. 



9. Sewage Disposal 
Commission 



Report on Nature and 
Treatment of Manufac- 
turers' Waste Effluents . 7-19 

Particulars of Methods 
of Sewage Treatment 
adopted by Local Au- 
thorities in Mersey and 
Irwell Watershed . . 20-30 

Particulars of Methods of 
Sewage Treatment 

adopted by Local Au- 
thorities in West Riding 
of Yorkshire . . . 31-249 

Particulars of Methods 
of Sewage Treatment 
adopted by Local Au- 
thorities in Ribble Water- 
shed 250-258 

Analyses of Sewage Efflu- 
ents from Sewage Works 
in the Mersey and Irwell 
Watershed .... 259-263 

Report on Outbreak of Ty- 
phoid at Shoeburyness, 
attributed to eating 
Cockles 264-265 

Letters from, and a Report 
on Sewage Purification at 
Burton Sewage Farm . 266-269 

(A) Circular Letter to Sani- 
tary Authorities in Eng- 
land and Wales asking 
whether they had con- 
ducted any experiments 
on Sewage Purifica- 
tion 270 
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APPENDIX 

NO. HANDED IN BY. 



DESCRIPTION OF APPENDIX. 



PAGE IN REPORT 



(B) Copy of each Form 
mentioned in Circular 

Letter 271-290 

(C) A Selection from the 
Returns made by Author- 
ities on the Forms sup- 
plied 291-534 



Returns were received from the following Authorities — 



PAGE IN REPORT 


PAGE IN REPORT 


Batley Corpora- 


Huddersfield Cor- 




tion .... 291-292 


poration . . 


321-323 


Manchester Cor- 


London County 




poration . . 293-296 


Council . . . 


324-326 


Slaithwaite Urban 


Manchester Corpoi 


•- 


District Council 297-298 


ation . . . 


327-354 


York Corporation 299-301 


County Borough 




Sefton Rural Dis- 


of St. Helens . 


355-356 


trict Council . 302-303 


Walsall . . . 


357-358 


Carlisle Corpora- 


York .... 


359-361 


tion .... 304-305 


Batley . . . 


362-363 


Haslingden, Raw- 


Calverley . . . 


364-365 


tenstall and Ba- 


Hendon . . . 


366-368 


cup Outfall Sew- 


Heywood . . . 


369-371 


erage Board . 306-307 


Huddersfield 


372-374 


Hendon Urban 


London . . . 


375-377 


District Council 308-310 


Manchester . . 


378-403 


County Borough 


Oldham . . . 


404-405 


of West Brom- 


Ashton-in-Maker- 




wich. . . . 311-313 


field . . . 


406-408 


Batley Corpora- 


Burgess Hill . . 


409-410 


tion .... 314-315 


Croydon (S. Nor- 




Borough of Guild- 


wood) . . . 


411-412 


ford . . . 316-318 


Hunslet . 


413-414 


He3wood Corpora- 


Keighley . . . 


415-418 


tion .... 319-320 


London . . . 


419-421 




Digitized b 


/Google 



FIRST REPORT, VOL. Ill 
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Manchester . . 


422-424 


Acton .... 


480-481 


Oldham . . . 


425-427 


Carshalton . . 


482-483 


Oswestry . . . 


42&-430 


Hyde . . . 


484-485 


Slough . . . 


431-433 


Manchester . . 


486-491 


Stanley . . . 


434-436 


WalsaU . . . 


492-493 


Newbury . . . 


437-439 


York .... 


494-497 


Newton-in-Maker- 




Manchester . . 


498-504 


field . . . 


440-441 


Ardsley . . . 


505-506 


Eastry . . . 


442-444 


Birkenshaw . 


507-508 


Hampton (Middle- 




Buxton . . . 


509-511 


sex) .... 


445-447 


Chorley . . . 


512-513 


Huddersfield . . 


448-450 


Littleborough. . 


514-515 


London . . > 


451-458 


Normanton . . 


516-517 


Maidstone . . 


459-460 


Ro5rton . . . 


518-519 


Manchester . . 


461-463 


Walsall . . . 


520-521 


Wellington (Somei 


■- 


WithneU . . . 


522-523 


set) . . . 


464-465 


Malvern . . . 


524-525 


West Bromwich 


466-470 


Rothwell (North- 




Wigston Magna . 


471-472 


ampton) 


526-527 


Withington . . 


473-474 


Newmarket . . 


528-529 


Withnell . . . 


475-476 


Stone (Staffs) . 


530-531 


York .... 


477-479 


Birmingham . . 


532-534 


APPENDIX 








NO. 




PAGc DC REron 


10. Tatton, R. A. 


Diagram showing Analyses 
of Samples of Effluent 
taken from Sewage Works 
in Mersey and Irwell 
Watershed from 1893- 






1897 






II. Scudder, F. 


Diagram showing results 
obtained at the Manches- 
ter Sewage Works . . 




12. Wilson, Dr. 


Map showing Rivers under 




H. M. 


Jurisdiction of West Rid- 
ing of Yorkshire Rivers 
Board 
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13. Wilson, Dr. 
H. M. 

14. Cameron, D. 



15. Dibdin, W. J. 



Map showing Basin of River 
Calder 

(A) Curve showing Dry 
Weather Gauging of 
Sewage Flow at Exeter 
Sewage Works . . . 

(B) Plan and Section of 
Exeter (St. Leonards) 
Sewage Works . . . 

(A) Section showing Land 
Treatment of Sewage 
upon Clay .... 

(B) Section showing surface 
and sub-surface Action 
on Cultivated Clay . . 

(C) Section showing Partial 
Action of Porous Soil . 

(D) Section showing im- 
proved Land or Bacteria 
Treatment 

(E) Plan and Section show- 
ing Pair of Tj^ical Bac- 
teria Beds 

(Fi) Diagram showing Sus- 
pended Solids in Sewage 
and Effluents at Sutton . 

(F2) Diagram showing Free 
Ammonia in Sewage and 
Effluents at Sutton . . 

(F3) Diagram showing Al- 
buminoid Ammonia in 
Sewage and Effluents at 
Sutton 

(F4) Diagram showing Oxy- 
gen absorbed by Sewage 
and Effluents at Sutton . 
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15 (contd.) (Gi) Diagram showing Sus- 

pended Matter in Sewage 
and Effluents at Leeds . 

(G2) Diagram showing Free 
Ammonia in Sewage and 
Effluents at Leeds . . 

(G3) Diagram showing Al- 
buminoid Ammonia in 
Sewage and Effluents at 
Leeds 

(G4) Diagram showing Oxy- 
gen absorbed by Sewage 
and Effluents at Leeds . 

(Hi) Diagram showing Sus- 
pended Matter in Sewage 
and Effluents at Ayles- 
bury 

(H2) Diagram showing Free 
Ammonia in Sewage and 
Effluents at Aylesbury . 

(H3) Diagram showing Al- 
buminoid Ammonia in 
Sewage and Effluents at 
Aylesbury .... 

(H4) Diagram showing Oxy- 
gen absorbed by Sewage 
and Effluents at Ayles- 
bury 

(Ii) Diagram showing Sus- 
pended Matter in Sewage 
and Effluents at Black- 
bum 

(12) Diagram showing Free 
Ammonia in Sewage and 
Effluents at Blackburn . 

(13) Diagram showing Al- 
buminoid Ammonia in 
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15 {contd.) 



16. Ducat, Col. 



17. Kaye Parry, W. 



Adeney, W. E. 



PAGE IN REPORT 

Sewage and Effluent at 
Blackburn .... 

(I4) Diagram showing Oxy- 
gen absorbed by Sewage 
and Effluent at Black- 
bum 

(Ji) Diagram showing Per- 
centage Purification ef- 
fected by various Ma- 
terials at different towns 
as regards Suspended 
Matter 

(J2) Percentage Purification 
effected by various Ma- 
terials at different towns 
as regards Free Am- 
monia 

( J3) Percentage Purification 
effected by various Ma- 
terials at different towns 
as regards Albuminoid 
Ammonia 

(J4) Percentage Purification 
effected by various Ma- 
terials at different times 
as regards Oxygen ab- 
sorbed 

Plan and Sections of Aerat- 
ing Bacterial Self-acting 
Filter ...... 

(A) Plan and Section of 
Sewage Works for Dim- 
drum Limatic Asylimi . 

(B) Plan and Section of 
Sewage Tanks for Chapel- 
izod Police Barracks 



Digitized by LjOOQ IC 



12 



FIRST REPORT, VOL. Ill 



APPENDIX 
NO. 
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17 Kaye Parry, W. 
{contd,) 

18. Roscoe, Sir H. 



19. Rideal, S. 

20. Whittaker, C. J. 



21. Cosham, T. . 

22 McGowan, Dr. 
G., and Hous- 
ton, Dr. A. C. 



(C) Plan and Sections of 
Northallerton Sewage 
Works 

(A) Plan and Sections of 
Davyhulme Experimen- 
tal Filter Beds . . . 

(2) Diagram showing Chem- 
ical Results obtained 
at Manchester Sewage 
Works 

Diagrams showing Nitrate 
Curves of Exeter Filters 

Diagrams i, 2, 2A, 2B and 3, 
showing Analyses of 
Sewage and Effluent at 
Accrington Sewage 
Works 

Plans and Section of Cos- 
ham's Patent Tank . . 

Curves showing the Rela- 
tionship in Sewages and 
Effluents between (i) the 
nimibers of B. Enteritidii 
Sporogenes and of B. 
Coli ; (2) Houston's Bac- 
terial Gas Test ; (3) the 
general Chemical Analy- 
sis (approximate curve) ; 
and (4) Scudder's Chemi- 
cal Incubation Test as 
judged by smell . 
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SECOND REPORT (321 pp.) 

Dated July 7th, 1902. 

[Cd. 1 178] Price 4s. lod. 

This report merely submitted various reports which 
had been made by officers of the Commission. 

Contents. 

PAGE IK RBPORT 

1. Frye, C. C. — ^The Oxidation of Sterile Sewage 9 

2. Boyce, Prof. R., and McGowan, Dr. Geo. — ^The 

Treatment of the Manchester Sewage by 

means of Bacterial Beds . . . 10-24 

3. Houston, Dr. A. C. — Provisional Note on 

the Bacteriological Qualities of Crude 
Sewage and Sewage Effluents and the 
Question of Standards in Relation to 
Potable and Non-potable streams. . 25-29 

4. Houston, Dr. A. C. — Report on the Presence 

of Anthrax at Yeovil in (i) Septic Tank 
Liquor ; (2) Septic Tank Sludge ; (3) 
Primary Coarse Coke Bed ; (4) Second- 
ary Fine Coke Bed ; (5) General Efflu- 
ent from Final Catch-pit in a Hide 
Factory ; (6) Mud of River Yeo ; and 
(7) Mud of Yeo Brook . . . 31-44 

Accompanjdng this report are three 
plates giving reproductions of thirteen 
micro-photographs relating to the an- 
thrax bacillus. 
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5. Houston, Dr. A. C. — Report on the Results 

of the Subcutaneous Inoculation of Ani- 
mals with Crude Sewage and with Efflu- 
ents ; together with an Account of 
Detection of B. pseudo-tuberculosis and 
B. pyocyaneus in some Samples of Sewage 
and of Effluents . • • . . 45-59 

Accompanying this Report is one plate 
giving reproductions of six micro-photo- 
graphs. 

6. MacConkey, A. — Experiments on the Long- 

evity of the B, typhosus in Sewage and 
Sewage Effluents .... 61-86 

Filtration Experiments. 

7. Boyce, Prof. R., MacConkey, A., Griin- 

baimi, A., and Hill. — ^The Reduction in 
the Nimiber of Bacteria in a Biological 
Effluent (Double Contact) by Means of 

Filtration 87-90 

Four diagrams accompany this Re- 
Report : — 
Diagram i. Table showing the num- 
ber of B. coll in the filtered efflu- 
ents of filters i. and ii. 
Diagram 2. Table showing the mun- 
ber of B, colt in the filtered efflu- 
ents of filters iii. and iv. 
Diagram 3. Table showing when the 
B. pfoiigiosus appeared in filters 
i. and ii. 
Diagram 4. Table showing when the 
B. pyocyaneus appeared in fflters 
iii. and iv. 

8. Investigation of the River Severn in the 

Shrewsbury District. iBy Prof. Boyce, 
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and Drs. Griinbaum, MacConkey, and 

Hill • 91-130 

Reasons for the Investigation . • • 93 

Description of the River Severn • . 93-94 
Width, Velocity, Depth, Streams entering 
River, Banks of the River, Bed of the 

River 93-94 

Sources of Pollution : The County Asylum. 
The Town of Shrewsbury. The Atcham 
Workhouse. Nature of the Sewage. 
Effect of the Sewage upon the Banks, 
Bed, and Water of the River . . 94 

Causes of Turbidity. Solids in Suspension 
and Determination of Floating Matter. 
The Cork Experiments. The Effect of 
the Sewage upon the Bacteria of the 
Mud of the Banks of the River. The 
Effect of the Sewage upon the Bed of 

the River 95-97 

The Water Analyses .... 97 

Places where the Samples were taken . 97 

The Methods of Analysis ... 97 

The Bacteriological Analyses of the River 

above the Sources of Pollution . . 98 

Streams of Watershed. Samples of Soil 
of Watershed. Lake Vymwy, Analysis 
of Water and Mud. Land Drains. 
Streams. The River immediately above 
Shrewsbury. Summary . . . 98-99 
The Bacteriological Analyses of the River 
after the Pollution by the Sewage of 

Shrewsbury 99 

Effect of the Pollution of Shrewsbury 

upon the Water of the River Severn . 99 

Object of Analyses. Total Number of 

Bacteria. Total Number of B. coli . 99-100 
The Significance of J5. coli in the River . 100 
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Note upon the Definition of the B. coli 

Group .... loo-ioi 

Comparison of the Total Numbers of Bac- 
teria with the Numbers of B. coli . loi 
Seasonal Variations in the Nimibers of 
Bacteria. Differences between Superficial 
and Deep Samples. The Effect of Cur- 
rents upon the Distribution of the Bac- 
teria. Stagnant Bays .... loi 
B. enteridis sporogenes .... 101-102 
Thermophilic and thermotletic bacteria . 102 
The Bacterial Flora of the River Severn . 102-103 
Comparison of the Bacteriological Analyses 
of the River Severn with those of other 

Rivers 104 

The H2S forming Bacteria . . . 104 

The " Sewage Fungus." Leptomitus lateus. 
Sphaerotilus nutans. Zooglea Masses. 
Carchesium lachmanni. Action of Green 

Algae 104-105 

The Action of the Products of Decom- 
position Dissolved in the River . . 105-106 
Chemical Examii\ation of the River Severn 106 

The Self-purification of the River Severn. 106 

Destruction of Pathogenic Bacteria . . 106-107 
Destruction of Organic Matter . . 107-108 

Conclusions 109 

Tables 110-124 

Other documents accompanying this Re- 
port are given below. 

1. Map of Shrewsbury showing Positions 

of Existing Sewers, etc. 

2. Plate with Reproduction of Four Photo- 

graphs of Topical Interest. 

3. As above. 

4. Diagram illustrating Cork Experiments. 

5. As above. 
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6. As above. 

7. Diagram showing Graphically Effect of 

Pollution Bacterially in the River 
Severn. 

8. As above. 

9. Diagram showing numbers of B. Colt 

in R. Severn. 

10. As above. 

11. Diagram (with overlay) showing results 

of Superficial and Deep Samples. 

12. Plate giving reproductions of Six 

Micro-photographs illustrating Vari- 
ous fungi. 

9. Frye, C. C. — Note on the Self-Purification of 
the River Severn as regards its Chemical 
Impurities 131-133 

10. Houston, Dr. A. C. — Report on some of the 
Chief Methods used in the Bacteriological 
Examination of Sewage and Effluents . 135-153 
Plate I. Diagram showing Method of 

Dilution. 
Plate 2. Giving four Reproductions of 

Micro-photographs showing numbers of 

Bacteria. 
Plate 3. Giving four reproductions of 

Micro-photographs showing B. coli. 
Plate 4. Giving Plan, Section and Eleva- 
tion of Apparatus used for B, enteritidis 

Test. 
Plate 5. Showing Spatula and Two Milk 

Tubes used for J5. enteritidis Test. 
Plate 6. Showing four reproductions of 

Photographs of Test Tubes with anae- 

erobic Milk Cultures. 
Plate 7. Showing four reproductions of 

Micro-photographs of Streptococci 
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Plate 8. Showing four reproductions of 
Photographs of Test Tubes illustrating 
Results obtained by Gelatine " Shake " 
Cultures. 
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Appendix B is a statement prepared by Mr. 
A. E. Goddard showing the Corresponding 
Provisions of the Rivers Pollution Preven- 
tion Act, 1876 ; The Mersey and Irwell 
Joint Committee Act, 1892 ; and the West 
Riding of Yorkshire Rivers Act, 1894, so far 
as they materially differ. 

Vol. II. Evidence (thirty-sixth to fifty-fifth days) 

(321 pp.). 
Dated 1903. 

[Cd. 1487] Price 2s. 8d. 

NAME OF WITNESS AND DESCRIPTION. PAGE IN REPORT 

Firth, A. F., Dyeing and Printing Works (Brig- 
house and Heekmondwike) . . . 1-8 

Beaumont, H., FuUing and Finishing Mills (El- 
land) . ...... 9-1 I 

Crowther, J., Chairman of West Riding of York- 
shire Millowners' and Occupiers' Association 11-17 

Hirst, G. C, Woollen Manufacturers (Hudders- 

field) ....... 17-19 

Bruce, J., Tanner and Currier (Leeds and else- 
where) ..•..•. 19-22 

Butterworth, E., Woollen Manufacturer (Saddle- 
worth) 22-25 

Foster, H. A., Alpaca and Mohair Spinner and 

Manufacturer (Queensbury) . . . 25-29 

Sheard, G., Woollen Manufacturer (Batley) . 29-33 

Walker, W. E., and Harvey, — , Tanners (Bolton) 
(Manchester and Liverpool Tanners' Associa- 
tion) 34-39 

Stanning, J., Gemmell, R., and King, A. J., 
Calico Bleachers' Association, Ltd., and the 
Bleachers' Association, Ltd. . . . 39-43 

Mills, J. H., Clerk and Surveyor to Crompton 

Urban District Council . • . . 43-44 
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Jones, J., Borough Engineer of Pudsey . . 50-53 
Hopkinson, W., Borough Engineer of Keighley. 53-55 
Sharpe, J. E., Engineer and Surveyor of Ottley 56-59 
Powell, B. , Engineer and Surveyor of Handsworth 59-61 
Fletcher, A. E., Late Inspector imder Alkali Act . 61-66 
Beeley, T. C, Mayor of Hyde . . . 66-68 
Piatt, S. S., Borough Surveyor of Rochdale, and 

Stenhouse, T., Public Analyst. . . 69-74 
Morgan, E. LL, Borough Engineer of Bolton, and 

Ashton, J., Works Manager . . . 74-77 
Johnson, R., Chairman of Bradford Sewage 

Committee , 77-81 

Brotherton, E. A., Ammonia Works (Leeds and 

Wakefield) 82-84 

Howard, D., Chemical Manufacturer . . 84-87 
Davis, C. A., Dyer (Greetland) . . . 87-90 
Reid, W. F., Vice-President of Society of Chemi- 

ical Industry 90-93 

Marshall, H., Crossley, C. W., Baldwin, P. G., and 
Smith, J„ Represeijting Halifax Traders' 
Conmiittee . . . 94-101 

Cameron, Sir C, Dublin Public Officer of 

Health 102-114 

Harty, S., Engineer to Dublin Corporation . 115-118 
Adeney, W. E., Chemist .... 1 19-123 
Purcell, M. F., Engineer .... 123-126 
Watson, F., Chemist to Messrs. Guinness . 126-127 
Bretland, J. C, Surveyor of Belfast . . 128-132 
Letts, Prof. E. A., Chemist .... 132-146 
Smith, Prof. L., Professor of Pathology, Queen's 

College, Belfast 147-164 

Giles, G., Engineer to Belfast Harbour Commis- 
sioners 165-166 
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Tatton, R. A., Chief Inspector, Mersey and Irwell 

Joint Committee . . • . . 166-175 
Squire, Dr. W. S., Representing Society of Chem- 
ical Industry 175-176 

Ellis, — , Alderman of Surrey County Council . 176-181 
Wilson, Dr. H. M., Chief Inspector of West Rid- 
ing of Yorkshire Rivers Board • • 181-186 
WiUiams, Dr. W., M.O.H., Glamorgan Coimty 

Council • 187-190 

Whitaker, T., Representing Bradford Dyers' 
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Leech, Sir B. T., Chairman of Manchester Rivers 
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Dreyfus, C, Deputy Chairman of Manchester 

Rivers Committee 194-195 

Fowler, G. J., Chemist to Manchester Sewage 

Works 195-202 

Watson, J. D., Engineer to Birmingham Sewage 

Works 203-210 

Wike, C. F., Engineer to Sheffield Sewage Works 210-214 
Haworth, J., Chemist to Sheffield Sewage Works . 214-216 
Hewson, T., City Engineer of Leeds • . 216-218 
Harrison, W. H., Chemist to Leeds Sewerage 

Committee ...... 219-224 

Garfield, J., Engineer of Bradford Sewage Works, 
and Johnson, R., Chairman of Bradford Pub- 
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Pickles, G. H., Borough Surveyor of Burnley, 

and Ross, R., Borough Analyst of Burnley. 227-232 
Corbett, J., Engineer of Salford Sewage Works . 233-237 
Bell, J. C, Public Analyst .... 238-239 

Arnold, J., Manager of Salford Sewage Works . 239-240 
Wilkinson, Dr. J., Medical Officer, Oldham, and 
Valentine, A. H., Chemist of Oldham Sewage 
Works ....... 240-243 

Bulstrode, Dr. H. T., Medical Inspector of the 

Local Government Board • • • 244-254 
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{3) Fishmongers' Company . . , . 37 
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(4) Remedies 4^-43 

(5) Procedure 43 
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(7) Papers presented with this Report . 43-44 
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Dawson, R. A. Representing Lanes, and West- 
em Sea Fisheries District . . . 1-5 
Six Charts accompany Mr. Dawson's 

Evidence : — 
Chart I showing R. Mersey from Rock 
Lighthouse to Eastham and 
Garston. 
II showing Morecambe Bay. 

III „ Proposed Formby Sew- 

age Scheme. 

IV „ New Quay to Holyhead. 
V „ R. Ribble Estuary. 

VI „ Holyhead to Great Orme's 
Head. 
Donnison, H. Representing Eastern Sea Fisher- 
ies Conmiittee ..... 5-8 
Two Charts and two Plates accompany 
Mr. Donnison's evidence : — 
Chart VII, showing the Wash from 

Skegness to Blakeney. 
Chart VIII, showing East Holland. 
Plate I, giving Reproduction of Photo- 
graph, showing Mussel Beds. 
Plate II, giving Reproduction of Photo- 
graph, shewing Depth of Mussel 
Beds. 
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Gibson, H. W., Representing Kent and Essex 

Sea Fisheries District 9-14 

Cole, J., Oyster Pond Owner, Poole, Dorset . 14-16 
Scott, A. L., Oyster Pond Owner, Poole, Dorset 16-17 
Brazier, A., Oyster Pond Owner, Southwick . 17-19 
Kennett, J., Oyster Pond Owner, Emsworth . 19-21 
Pink, Sir W., and Barbe, St., Representing 
Southern Sea Fisheries District, Clerk to 

above body 21-22 

Baxter, G. H., Representing Chamber of Fisheries 22-34 
Nash, Dr. J. T. C, M.O.H. for Southend-on-Sea 35-40 
Bean, W. J., Oyster Merchant, Essex . . 40-45 
Blarney, J., M.O.H. Penryn U.D.C., Cornwall . 46-49 
Newsholme, Dr. A., M.O.H. Brighton . . 49-58 
Klein, E., Bacteriologist .... 58-68 
Niven, Dr. J., M.O.H. Manchester . . 68-81 

Thresh, Dr. J. C, M.O.H., Essex C.C. . . 81-90 
Herdman, Prof. W. A., Bacteriologist . . 90-97 
Barber, J. H., Sec. to Chamber of Fisheries and 

London Fish Trade Association . . 97-99 
Savage, Dr., M.O.H. Colchester . . . 99-101 
FitzMaurice, M., Chief Engineer, L.C.C. . . 102-106 
Two Charts accompanying Mr. Fitz- 
Maurice's Evidence : — 
Chart I. Showing Tidal Observations 

in Barrow Deep. 
Chart II. Showing Tide Gaugings at 
Crossness. 
Clowes, Prof. F., Chemist, L.C.C. . . . 107-115 
WiUiams, Dr. H., M.O.H. Port of London . 115-119 
Murphy, Dr. S., Dr., M.O.H. County of London 119-130 
One Map and seven Diagrams accompany 

Mr. Murphy's evidence : — 
Map showing Thames River and Estuary. 
Diagram I* Showing Cases of Enteric 
associated with Eating 
of Shellfish. 
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II. Showing particulars relat- 
ing to Illness caused by 
Eating Shellfish. 
111. Showing Notified Cases of 
Enteric associated with 
Eating Shellfish. 
IV. Enteric Fever Notifications. 

V. Proportion of Shellfish Cases 

to total notified Cases 
of Enteric. 

VI. Notified Cases of Enteric Fever. 
VII. Probability of Enteric 

Cases associated with 
Shellfish Eating. 

Hutchinson, C. C, Counsel to Lee Conservancy 131-164 

Corbie, G., Clerk to Lee Conservancy . 

Clapham, Messrs., and Fitch, Solicitors to Lee 
Conservancy ...... 

Tween, C. N., Engineer to Lee Conservancy . 

Young, W. C, Chemist to Lee Conservancy . 

Croft, R. B., Chairman of Lee Conservancy . 

Barnard, E. B., and Nield, H., Conservators to 
Lee Conservancy .... 

Philipson, R., Secretary, Thames Conservancy\ 

Drummond, F. A. W., Chief Inspector, Thames 
Conservancy 

Groves, C. E., Chemist, Thames Conservancy ./ 

Browne, Dr. T. J., Medical Inspector Irish 
L.G.B., and McWeeney, Prof. E. J., Bac- 
teriologist . . . . . . 197-224 

Holt, E. W. L., Department of Agriculture for 

Ireland 224-230 

Towse, J. W., Clerk to Fishmongers' Company 230-234 

Bulstrode, Dr. H. T., Medical Inspector L.G.B. 234-238 

Appendix, consisting of Matter concerning the 

Lee Conservancy ..... 239-258 

Index 259-283 
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Vol. III. — Reports by Dr. Houston on Bacteriological 

Investigations. Correspondence with Foreign Countries. 

[Cd. 1885] Price los. lod. Dated 1904. {316 pp.) 

Contents. 
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General Introduction 5-8 

Division I. — ^The Bacteriological Examination 
of the River Thames and the Thames 

Estuary 1--75 

Lines of Investigation .... 5 

Number of Samples 6 

Tests Employed 6-7 

Section I. — ^The Condition of the River Thames 
at Hampton and Sunbury above the 
Tidal Porton of the River, and above the 
intakes of some of the London Water 
Companies ...... 7-15 

One Map of the Thames Estuary and 
4 Diagrams accompany this Sec- 
tion : — 
Diagram i. Showing Bacterial Re- 
sults of Examination of Thames 
Water at Sunbury. 
Diagram 2. Showing Bacterial Re- 
sults of Examination of Thames 
Water at Sunbury. 
Diagram 3. Showing Bacterial Re- 
sults of Examination of Thames 
Water at Hampton. 
Diagram 4. Showing Bacterial Re- 
sults of Examination of Thames 
Water at Hampton. 
Section ii. The Condition of the Barking 
(Northern Outfall) and Crossness (South- 
em Outfall) Effluents .... 15-18 

Section iii. The Biological QuaUties of the 
Barking (Northern Outfall) and Crossness 
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(Southern Outfall) Chemically Precipi- 
tated Sludge 19-22 

Section iv. The Condition of the River 
Thames at High and Low Tide at Bark- 
ing, opposite the Northern Outfall . 23-26 
Two Diagrams accompany this Sec- 
tion : — 
Diagram 5. Showing Results of Bac- 
terial Examination of Thames at 
Barking. 
Section v. The Condition of the River 
Thames at High and Low Tide at Cross- 
ness, opposite the Southern Outfall . 27-30 
Two Diagrams accompany this Sec- 
tion : — 
Diagram 7. Showing Results of Bac- 
terial Examination of Thames at 
Crossness. 
Diagram 8. Showing Results of Bac- 
terial Examination of Thames at 
Crossness. 
Section vi. The Condition of the River 
Thames at High and Low Tide at Pur- 
fleet 31-34 

Two Diagrams accompany this Sec- 
tion : — 
Diagram 9. Showing Results of Bac- 
terial Examination of Thames at 
Purfleet. 
Diagram 10. Showing Results of Bac- 
terial Examination of Thames at 
Purfleet. 
Section vii. The Condition of the River 

Thames at High and Low Tide at Grays 35-38 
Two Diagrams accompany this Sec- 
tion : — 
Diagram II. Showing Results of Bac- 
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terial Examination of Thames at 
Grays. 
Diagram 12. Showing Results of Bac- 
terial Examination of Thames at 
Grays. 
Section viii. The Condition of the River 

Thames at High and Low Tide at Mucking 39-42 
Two Diagrams accompany this Report : — 
Diagram 13. Showing Results of Bac- 
terial Examination of Thames off 
Mucking Lighthouse. 
Diagram 14. Showing Results of Bac- 
terial Examination of Thames off 
Mucking Lighthouse. 
Section ix. The Condition of the River 
Thames at High and Low Tide at the 
Chapman Lighthouse .... 43-46 
Two Diagrams accompany this Report : — 
Diagram 15. Showing Results of Bac- 
terial Examination of Thames at 
Chapman. 
Diagram 16. Showing Results of Bac- 
terial Examination of Thames at 
Chapman. 
Section x. The Condition of the Water in 
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I. Section of 6-cell Horsfall Destructor Fur- 
nace at Bury. 
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2. Section of Furnace and Feeding Bin of 

2-cell Horsfall Destructor at Hud- 
dersfield. 

3. Plan of Furnaces and Boilers of 6-cell 

Horsfall Destructor at Biuy. 

4. Sectional elevation of Horsfall Container 

Fed Furnace. 

5. Cross-section of Horsfall Container Fed 

Furnace. 
Goodrich, W. F. Manager, Meldrum Bros. • 651-664 

Adeney, W. E. . Chemist 665-680 

Scudder, F. . Chemist 681-693 

Cowie, Dr. • •) \ 

Robertson, — . [ Evidence on Distilleries at I 693-698 
Cumming,- J Craigellachie ... .J 

rs:'ip:*}=-^- }^' 

Two photograhpic reproductions and four 

Plans accompany Messrs. Willcox & 

Raikes' evidence : — 

I and 2. Willcox & Raikes Distributors for 

i and J acre Bacteria Beds at Hanley. 

3. Perspective of Willcox & Raikes Distri- 

butor at work. 

4. Details of Willcox & Raikes Distributor 

at work. 

5. Plan of central control of Bacteria Beds. 

6. Plan and Perspective of Siphonic Storm 

Overflow. 

Hunter, J. . . Chemist 717-721 

Readman, J. B. Chemist 721-725 

Tatlock, R. R. . Chemist . . . . . . 725-732 

FuUarton, J. H. Scientific Adviser, Scotch 

Fishery Board .... 732-736 

Hendrick, J. . Chemist 737-746 

MacAdam . . Chemist 747-753 

Stoddart, F. W. Chemist 753-758 
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Diagrammatic Section of Septic Tank accom- 
panies Mr. Stoddart's evidence. 
Reid, Dr. G. . M.O.H. Staffordshire C.C. . 758-764 
Index . . . . . . . 765-803 



Appendix ii (227 pages). 

Summary of Evidence on Certain Questions. 
Dated 1908 
[Cd. 4280] Price IS. lod. 
Contents. 

I. Sewage. 

1. Do Trade Effluents interfere with the 

process of Purification by reason of 
their Quality, variations in Composition, 
Fluctuations in volume, or otherwise ? . 7-9 

2. How should " Strength " of Sewage as 

affecting Purification be best expressed 

or measured ? . . . . . lo-ii 

II. Storm Water Sewage. — 

3. Are the amounts of Suspended soUds in- 

creased or diminished in Times of 

Storm 12-14 

4. In what way or ways should the Sewage 

be dealt with in Storm Times . . 15-17 

5. What is the increase in Volume deUvered 

at the Works during the Year, if Storm 
water up to 5 Dilutions is dealt with at 
the Works ? 18 

6. Would it be possible to have a standard 

Form of Overflow, and how should the 
Point be fixed at which Overflows should 
be allowed to come into Operation . 19-20 

7. Should the point at which Storm Overflows 

come into Operation depend on the Con- 
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figuration of the Land and upon the 
Character of the Surface Soil Geo- 
logically 21 

8. Should Storm Overflows be fixed or move- 

able? 22-23 

9. Should the Number of Dilutions at which 

Storm Sewage may properly be allowed 
to pass into a Stream be dependent upon 
the size and Nature of the Stream ? . 24-25 

10. Should the surface water from roads be 

Purified ? 26 

11. What are the Comparative cost and Ad- 

vantages of the Separate and Combined 
System of Sewers ? . . . . 27-28 

III. Sedimentation : — 

12. What time is necessary to gain a good 

Tank hquor containing, say, no more than 
6 to 8 parts per 100,000 of Suspended 
Solids (without the Addition of Chemicals) 
(i) by Quiescent Settlement ; (2) by 
Continuous Flow Settlement ? . . 29 

13. Should Settlement Tanks be used in Series 

or in Parallel ? . . . ' . . 30 

14. Is there any Advantage in the Employ- 

ment of Baffling Boards or WaUs in the 

case of continuous Flow tanks . . 31 

15. Should the Heavy Portion of the Sus- 

pended matter in Sewage (road detritus, 
etc.) be removed as a First Operation, 
or is it better and more Economical to let 
everything settle in the Tanks, and sub- 
sequently to screen the Sludge ? . 32-33 

16. Is there any nuisance from the Treatment 

of Sewage in Settlement Tanks ? . 34 

IV. Chemical Precipitation : — 

17. Is Sewage from which the Solids have 

been removed by the aid of Chemicals 
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less easily Purified by Subsequent Fil- 
tration than Sewage from which the 
Solids have been removed by Settlement 
or by Passage through Septic Tanks ? 35-36 

18. What is the most EfEective way of adding 

Chemicals to Sewage ? . . . 37-38 

19. Is it necessary to add further Chemicals 

to the Sludge from Precipitation Tanks 
for the purpose of pressing or other- 
wise ? 39-40 

20. Is there any nuisance from the Treatment 

of Sewage in Chemical Precipitation 

Tanks ? 41-42 

V. Septic Tanks : — 

21. How should Septic Tanks be shaped ? . 43-44 

22. Should Septic Tanks be divided into 

Sections? 45-46 

23. Should Septic Tanks be used in Series or 

in Parallel? 47-48 

24. Is a Sewer necessary or desirable in a 

Septic Tank ? 49-50 

25. Should the Septic Tank be covered ? . 51-53 

26. What is the best arrangement for the 

"Feed" and "Draw-oflE" for Septic 
Tanks? 54-55 

27. What is the most advantageous rate of 

Flow through Septic Tanks ? Should this 
depend on the Strength or Character of 
the Sewage ? 56-58 

28. Is it possible to " Over-Septicise " a 

Sewage ? 59-6o 

29. What is the amount of Digestion in a 

Septic Tank. How far is this affected 

by the Atmospheric Temperature ? . 61-63 

30. Should a certain amount of Sludge be 

removed Periodically from Septic Tanks, 
or should they be worked for a consider- 
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able Period without Clearing and then 

all the Sludge removed ? . • • 64-65 

31. How should Sludge be taken out of a 

Septic Tank, does any nuisance attend 

the Operation ? . . . • 66-67 

32. Do the Suspended Solids coming away 

with the Septic Tank liquor tend to in- 
crease as the time approaches for remov- 
ing Sludge from the Tank ? . . 68-69 

33. What amounts of Suspended Solids are 

contained in the Septic Tank Liquor at 
the Conunencement of the Period of 
Working the Tank and at the end of the 
Period, and what is the Average 
Amount ? 70-71 

34. Should any Portion, or the whole, of the 

Sewage which arrives at the Outfall 
in Storm times be passed through the 
Septic Tanks ? . . . . . 72-73 

35. If Storm Sewage is passed through a Septic 

Tank, does this cause an increase in the 
amount of Suspended SoUds issuing 
from the Tank 74-75 

36. Can the ordinary level of the Liquid in a 

Septic Tank be altered (by the admission 
of Storm Sewage or otherwise) without 
Serious Detriment to the Function of 
of the Tank ? 76 

37. Is Septic Liquor more easily Treated on 

Filters than settled Sewage or than 
Precipitated Sewage, assuming that in 
each case the Tank Liquor contains the 
same amount of Suspended SoUds ? • 77-78 

38. Are the Impurities in Solution in Sewage 

materially different from the Impurities 

in Solution in Septic Tank. Liquor ? . 79 

39. What is the Relative value of plam Septic 
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Tanks and Septic Tanks filled with 

rough stones or flints ? . . . 80 

40. Is there any nuisance from the Treatment 

of Sewage in Septic Tanks ? . • 81-83 

VI. Tanks in General. 

41. Is it desirable that the Suspended SoUds 

in Sewage should be removed as far as 
practicable before Sewage is Filtered. 
What is a Practicable Standard ? . 84-85 

42. How can the Removal of Suspended 

SoUds best be effected ? . . . 87-88 

43. What Methods are there for Freeing Tank 

Liquor of Suspended matter before it is 
Delivered to Filters ? . . . 89 

44. What are the Comparative cost and 

Relative Advantages of the various 
Methods of Settlement ? . . . 90-94 

VII. Contact Beds 

45. Should the whole, or any part, of the 

Interior of Contact Beds be constructed 
of Building Material, or may this be 
dispensed with in some cases ? . . 95-96 

46. May the depth of Contact Beds vary with- 

in certain Limits ? What Limits are 
Permissible ? 97-98 

47. What is the mosj; Convenient Size for a 

Contact Bed ? 99-100 

48. What are the best Filtering Materials for 

Contact Beds ? 101-103 

49. What size should the Filtering Material 

be for Contact Beds, and should it be 
graded in the Beds ? . . . . 104-106 

50. How should the Bottom of the Contact 

Bed be Constructed ? . . . . 107-108 

51. Is it generally Desirable that Sewage 

should be subjected to some Form of 
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Tank Treatment before being put on 
Contact Beds ? 109-110 

52. What Period of Filling, Standing Full, 

Emptying, and Standing Empty are best 
in Practical Working for {a) Primary 
Beds and (b) Secondary Beds . . 111-113 

53. How should Contact Beds be Filled and 

Emptied ? 114-115 

54. Views as to Automatic Gear for FilUng 

and Emptying Contact Beds ? . . 116 

55. What Amoimt of Tank Liquor per Cubic 

Yard of Filtering Material can, in Prac- 
tice, be property Treated in a Primary 
Contact Bed in 24 Hours ? . . 117-118 

56. What Amount of Liquid from a Primary 

Bed can in Practice be Treated on a 
Secondary Bed per Cubic Yard of Filter- 
ing Material per 24 Hours ? . • 119 

57. Can the Rate of Working of Contact Beds 

be Increased in Times of Storm without 
Impairing the Efficiency of the Beds or 
the QuaUty of the Effluents ? . . 120-121 

58. May Contact Beds in Time of Storm be 

used as Streaming Filters, and are there 

any Advantages in so Working them ? 122-123 

59. Is the Amount of Suspended Solids In- 

creased if the Beds are Filled and Emp- 
tied more frequently in Storm Times or 
other Times ? 124 

60. Is one Contact Sufficient for the Conver- 

sion of Certain Tank Liquors into a Satis- 
factory Effluent ? . . . . 125-127 

61. At what Rate or Rates do Primary Con- 

tact Beds and Secondary Beds lose their 
Water-holding Capacity ? . . . 128-134 

62. On what does the Loss of Capacity in 

Contact Beds diepend ? . . . i35-i37 
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63. How can the Capacity of Contact Beds 

best be Maintained ? . . . . 138-139 

64. Can the Material of a Clogged Bed be 

Washed, and, if so, how, and at what 

Cost per Cubic Yard ? . . . 140-141 

65. Cost of Contact Bed Installation per Acre, 

and Amount of Liquid Treated per Acre 
per 24 Hours in Ordinary Times and in 
Storm Times 142-143 

66. To what Extent is the Organic Matter of 

the Suspended SoUds in a Contact Bed 
Effluent different from the Organic Mat- 
ter of the Suspended SoUds going into 
the Bed ? 144 

67. Is the first Flush of Eflluent from either 

Set of Contact Beds ever Putrescible ? 145-146 

68. What is the Action of Contact Beds when 

Full and when Resting ? . . , 147-148 

69. What are the Conditions of Aeration of 

Contact Beds ? 149 

70. Is there any Nuisance from the Treat- 

ment of Sewage on Contact Beds ? . 150 

VIII. Percolating Filters. 

71. What are the best Filtering Materials for 

Percolating Filters, and what Size should 

the Material be ? . . . . 151-153 

72. What Depth should a Percolating Filter 

be? . . . . . . . 154-155 

73. Is it generally Desirable that Sewage 

should be Subjected to some Form of 
Tank Treatment before it is put on Per- 
colating Filters 156-157 

74. Is the Material in Percolating Filters 

better Disposed in the Form of Two 
Beds, to be fed in Succession, or in one 
Deep Bed ?....'. 158-159 

75. How Should Percolating Filters be Fed ? 160 
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76. Should the Feed of Percolating FUters be 

Intermittent or Continuous ? . • 161-162 

77. What is the best Form of Distribution 

for Percolating Filters : What are the 
Conditions of a Perfect Distributor ? . 163-164 

78. Is it best to put on a Percolating Filter a 

fairiy Constant Amount of Liquid, or 
can the Amount Safely be increased in 
Times of Storm ? . . . . 165-166 

79. Is there any Practical Advantage in Arti- 

ficially Heating the Liquid which is being 
Treated on Percolating Filters ? . . 167 

80. Are Open Sides an Advantage to a Perco- 

lating Filter ? 168-169 

81. Cost of Percolating Filter Installation per 

Acre, and Amount of Liquid treated per 
Acre per 24 Hours at Ordinary Times 
and in Storm Times ? . . . 170-175 

82. What are the Conditions of Aeration of 

Percolating Filters ? . . . . 176 

83. What is the most Convenient Superficial 

Area for a Percolating Filter ? . . 177 

84. Is it desirable that the Bottom of a Per- 

colating Filter be Raised from the Ground? 178 

85. Do Percolating Filters Choke ; if so, how 

can the Choking be Removed, and at 

What Cost ?..... 179-180 

86. Of what Nature are the Suspended Solids 

in the Filtrate from Percolating Filters, 
how much is Organic Matter, and are the 
SoUds Putrescible apart from the 
Liquid ? 181 

87. To what Extent is the Organic Matter of 

the Suspended SoUds in a Percolating 
Filter Effluent different from the Organic 
Matter of the Suspended Solids going on 
to the Filter ? 182 
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88. Suggestions for Settlement or other Se- 

paration of the Suspended SoUds in a 
Percolating Filter Effluent . . 183 

89. What is the Action of Percolating Filters 

with Regard to the Oxidation of [a) the 
Ammoniacal and Organic Matter in 
Solution ; (b) the Organic Matter in 
Suspension ? . . . , . . 184 

go. Do Ammonium Salts and Organic Sub- 
stances in Solution, not of a Colloidal 
Nature, pass rapidly through a Perco- 
lating Filter, or are they first Absorbed 
by the Filtering Material or by Growths 
on that Material, so that their Passage 
through the Filter is a very Gradual 
One ? 185 

91. What are the Effects of Changes of Atmo- 

spheric Temperature on the Working of 

a Percolating Filter ? . . . . 186 

92. Is there any Trouble from Vegetable 

Growths in Percolating Filters, if so, 
what are the Causes of the Growths, and 
how can they be Prevented ? . . 187-188 

93. Is there any Nuisance from the Treat- 

ment of Sewage on Percolating Filters ? 189 

IX. Filters (including Contact Beds) in general. 

94. What are the Cost and Relative Advan- 

tages of Percolating Filters and Contact 
Beds. Is one Form best for some kinds 
of Sewage, and the other Form for other 
kinds of Sewage ? . . . . 190-^193 

95. Is the Chance of Nuisance any greater 

with One Form of Filter than with 
Another ? . . . . . . 194 

96. What are the Comparative Working 

Capacities of the Two Forms of Filter ? 195-197 

97. How would the Working Capacity of Fil- 

uigiiizea oy VjOOQ IC 



FIFTH REPORT, APPENDIX II 97 

PACK IN REPORT 

ters vary with Variations in the Strength 
of the Tank Liquor ? . . . . 198 

X. Storm Water Filters. 

98. Storm Water Filters .... 199-201 

99. Do Storm Water Filters lose any of their 

Eflftciency through being used only Inter- 
mittently at Long Intervals ? . . 202 
XL Sludge. 

100. Disposal of Sludge .... 203-205 

XII. Effluents. 

loi. What Constitutes a good Effluent . 206-208 

102. Is the T3^e of Effluent from a Contact 
Bed Superior or Inferior to the Type of 
Effluent from a Percolating Filter ? . 209-210 

103. What Test or Tests are chiefly relied 

upon in judging of the Quality of an 
Effluent ? 211-214 

XIII. Standards. 

104. Is one Standard for all Effluents passing 
into non-potable Streams Possible or 
Desirable ? 215-217 

105. How should a PluraUty or Series of 

Standards be Formulated. What 
Amount of Suspended Matter should be 
allowed in an Effluent ? . . . 218-219 

XIV. Tests. 

106. Values attached to Different Chemical 

Tests ? 220-223 

XV. Miscellaneous. 

107. Views with Regard to the Quantitative 

Determination of the " Strength " of 

a Sewage, Tank Liquor, etc. ? . . 224-225 

108. How far should a Sewage Installation 

be worked Automatically ? . . . 226-227 
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Memoranda giving the Results of Observations (mainly 
during 1902-5) on Various Processes of Sewage 
Treatment by Dr. G. McGowan, Dr. A. C. Houston, 
Mr. C. C. Frye, and Mr. G. B. Kershaw. 

Dated 1909. 
[Cd. 4281] Price 7s. 2d. 

Introductory. ..... 



(One fig. in text.) 
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Note. — In the case of each of the Undermen- 
tioned Sewage Works, full particulars are 
given of the Process, with Chemical and 
Bacteriological Analyses of the Sewages, 
Tank Liquors and Effluents and Summary. 

1. Accrington and Chin-ch Sewage Outfall 

Works 1-44 

Diagram A. Showing Bacteriological Re- 
sults 41 

2. Andover Sewage Works .... 45-57 

Diagram B. Showing Sewage Flow . 46 

3. Calverley Sewage Works .... 58-71 

Diagram C. Showing Sewage Flow . 60 

4. Caterham Barracks Sewage Works . . 72-107 

Diagram D. Showing Sewage Flow . 74 
Diagram E. Showing Bacteriological Re- 
sults 104 

5. Chorley Sewage Works .... 108-123 

Diagram F. Showing Sewage Flow . 108 

6. CUfton Sewage Works .... 124-134 

Diagram G. Showing Sewage Flow . 124 

7. Exeter Main Sewage Works . . . 135-149 

Diagram H. Showing Sewage Flow . 136 

8. Exeter (St. Leonard's) Sewage Works . 150-161 

Diagram I. Showing Sewage Flow . 150 

9. Guildford Sewage Works .... 162-181 

Diagram J. Showing Sewage Flow . 162 
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10. Halton Sewage Works 

Diagram K. Showing Sewage Flow 

11. Hampton Sewage Works . 

12. Hartley Wintney Sewage Works 

Diagram L. Showing Sewage Flow 

13. Hendon Sewage Works . 

Diagram W. Showing Sewage Flow (High 
Level) ..... 

Diagram M*. Showing Sewage Flow (Low 
Level) 

14. Hendon Ducat Filter 

Diagrams N, O, P, Q. Showing Bac 
teriological Results . 

15. Horfield Sewage Works . 

Diagram R. Showing Sewage Flow 

16. Kingston-on-Thames Sewage Works . 

17. Knowle Sewage Works . 

18. Little Drayton Sewage Works . 

Diagram S. Showing Sewage Flow 

19. Maidstone Sewage Works 

20. Newton - le - Willows Central Sewage 

Works 

Diagram T. Showing Sewage Flow 

21. Normanton Sewage Works 

Diagram U. Showing Sewage Flow 

22. Oswestry Sewage Works , 

Diagram V. Showing Sewage Flow 

23. Prestolee Sewage Works . 

Diagram W. Showing Sewage Flow 

24. Rochdale Sewage Works (Roch Valley Out 

faU) 

Diagram X. Showing Sewage Flow 

25. Slaithwaite Sewage Works 
Diagram Y. Showing Sewage Flow . 

26. Withnell Sewage Works . 

Diagram Z. Showing Sewage Flow 

27. York Sewage Works 
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Memoranda on Special Investigations and Experiments 
by the Officers of the Conmiission, together with 
Reports by Dr. J. A. Voelcker and Mr. T. H. Middle- 
ton on Manurial Experiments with Sewage Sludges. 

Dated 1910. 
[Cd. 4282] Price 7s. id. 
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Prefatory Note iii 

Memorandum as to the Best Method of Ex- 
pressing or Measuring " Strength " of 
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McGowan 1-9 

Addendum 9 
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of Filter treating Different Sewage Liquors. 
By Dr. McGowan and Mr. Frye . . 10-43 

Introductory 10 
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Contact Beds 13-15 
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Percolating Filters .... 15-17 
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Contact Beds 19-20 
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Treated 
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With the Tenth (Final) Report, the labours of the Sewage 
Disposal Commission terminated, on November 11, 1914, 
and it may be of interest to give the names of the Com- 
missioners who signed the Ninth and Tenth Reports. 
They were as follows : — 

* Lord Iddesleigh (Chairman). 

* Colonel T. W. Harding, J.P., D.L. 

* Sir William Ramsay, K.C.B., F.R.S. 
Sir William Power, K.C.B., F.R.S. 

Sir Thomas Stafford, Bart., C.B., F.R.C.S.I. 
R. A. Tatton, Esq., M.LC.E. 
F. J. Willis, Esq., C.B. 

R. H. H. Keenlyside (Secretary). 

• Original Members. 
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Mud, analysis of, 139 

composition of, 149 

formation of, 140 

water filter, 105 
Mussel beds, 27 
Mussels, 132 

destruction of, 142 

Neap tides, 122 

Nesslerization, 74 

Neutral red broth test, 61, 68, 

69 
Nitrates, 56, 114, 116, 148 
Nitrates, test for, 75 

pyrogallic test for, 75 
Nitric and nitrous nitrogen, 

test for, 74 
Nitrification, 148 
Nitrification of urea, 130 
Nitrite, 114, 148 

test for, 74 
Nitrogen, 112, 118 

organic, 147 
Nitrogen content of sea water, 

137 
Nitrous acid, 130 
Non-drinking water streams, 59 
Nottingham sewage farm, 46, 

47, 58 
Soil and sub-soil at, 72 
Nuisance from smell, 77, 82, 
105, 159 

Oak bark tanning, 153, 160 
Oil tanning, 153 
Organic matter, 130 
Organic nitrogen, determin- 
ation of, 75 



Otto-Hilgenstock Coke Oven 

Co. Ltd., 144 
Oxide of nitrogen, 118 
" Oxychloride " process, 22 
" Oxygen absorbed " test, 75, 

147 

Oxygen, dissolved, 119 

Oysters, 35, 36 

Experiments with, 41-43 

Langston and Bosham, 39 

Penryn and Helford, 37 

Porthcuel, 38 

Re-laid, 44 

St. Mawe's Creek, 38 

Shoreham and Southwick, 39 

Oyster fisheries, 24 

Oyster ponds, 28 

Ozone, 102 

Parrin Brook, water of, 57 

Peat, 130 

Peat land, 57, 80 

Paper, manufacture of, 152-153 , 
160 

Papermakers' Assoc, of Gt. 
Britain, 143 

Parr, 136 

Penryn river, map of, 35, 36 
Examination of water of, 37 

Percolating filters, 79, 94-96, 
100, lOI 
Nuisance from, 79 

Permanganate, acid, 114 

Phoenix mines, 156 

Plym Fishing Association, 155 

Pot-ale, 134 

Potash residues, 76 

Potassium nitrate, 117 

Potassium sodium tartrate, 129 

Pot-culture, 102, 131 

Preliminary treatment of sew- 
age, 77, 80 

Print works, 21 

Purification of sewage mixed 
with trade wastes, 19 

Quiescent settlement, 77 

Rafl&nose, 109 

Rainfall and temperatures, 70, 

71. 72, 73 
Re-aeration of water, 114 
Reclamation of Slobland, 137 
" Reeves' system," 3 ^ , 

uigiiizea oy VjOOQ IC 



176 



SUBJECT INDEX 



Report, First, i 

Evidence, 1-5 

Apjpendices, 5-12 
Report, Second, 13-18 

Third, 19-21 

Evidence, 21-24 
Report, Fourth, 25-27 

Evidence, 27-29 
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stagnant bays in, 16 
self -purification of, 16 
width, velocity and depth 
of, 15 
Sewage, analyses of, 48, 53, 55 
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flora of, 140 
Sludge, sewage, 81, 97 

analysis of, 75 

as manure, 100 

burial of, 81 
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lime in, 58 

mechanical anal3^es of, 57 

percolation through, 57 

porosity of, 57 

sampHng of, 57 

specific gravities, 57 

samples of, 73 
Solutions, preparation of, 129 
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Patent Automatic Sewage Sprinkler. 
Orifices neVer require cleaning by hand. 

Adjusts itself to deal with varying flow. 

Revolution assisted, and not retarded, by 
wind. 

Ball bearings will run for years, without 
oiling, protected from grit and insects. 

Made for small or large installations. 
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This Distributor was used by the Royal G>mmission 

on Sewage Disposal for its experiments, 

thereby proving the esteem in 

which it is held by experts. 



NUMEROUS INSTALLATIONS IN OPERATION. 

Machines can always be seen in course of manu- 
facture at our Municipal Engineering Works, 
Langley Green, near Birmingham. 



SPRiNKLBRS NOW iN HAND iNCLUDB :— 
a6. 70 ft. for Bedford, 
la. 117 fL for Coventry. 
15. 75 ft. for Woking. 

HAM, BAKER & CO., LIMITED. 

GoMnl OfficM Mid Works t— 

LANGLEY GREEN, near Bunnuigluun. 
London Offico s — 

13» Grosvenor Road, Westminster, S.W. 
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In medium 8vo. Cloth. Pp. i-xiii. + 356. With tablet, illtietratiomi 
in the text and 36 plates. 2zs. net. 

MODERN METHODS OP SEWAGE 
PURIFICATION. 

By G. BERTRAM KERSHAW, M.Inst.C.E., etc.. Consulting 
Engineer, Engineer to the Royal Commission on Sewage 
Disposal. 

*' . . . A large and comprehensive work . . . replete with informatioii."— /owrfioJ 
Royal SaniUuy InsUHUe. 

"... An admirable handbook to the volmninous reports of the Royal Commission on 
Sewage Disposal."— Ar<rfuf*. 

"... The book is one which should be on the shelves of every sewage engineer's library, 
whilst young engineers qualifying for examinations will find it indispensable." — The SaniUuy 
Record. 

"... Comprehensive, clearly expounded, well furnished with illustrative platek and 
diagrams, and nch in lessons dnwn from long practical experience in reckoning the efficiency 
of sewage purification works, the work will no doubt at once take rank as the leading text- 
book of its subject." — Scotsman. 

London: CHARLES GRIFFIN & CO., LTD., Exbter St., Strand. 



CAMBRIDQB PUBLIC HEALTH SBRIBS. 
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SEWAGE PURIFICATION AND 
DISPOSAL. 

By G. B. KERSHAW, M.Inst.C.E. Demy 8vo. With 56 
illustrations. 125. net. 

" The author has been Engineer to the Sewage Disposal Commission since its inception 
some sixteen years ago, and has well utilized his exceptional opportunities. Omitting 
details of methods as yet in the first stage of expoiment, he gives a concise but compre- 
hensive review of the whcde subject, with a bibliography at the end of each chapter, guiding 
those needing it to fuller information on points regarding which they may be specially inter- 
ested."— Bm«Umv News. 
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